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SECURITY  CLASSIFICATION  Of  THIS  PACC-fWmn  Dtl*  Bnf  rod) 


Structural  stability  analyses  performed  for  this  report  indicate 
that  the  factors  of  safety  are  below  recommended  values  for  all  conditions 
studied.  Safety  factors  fall  to  critical  levels  when  the  dam  is  subjected 
to  severe  loading  conditions  (such  as  flood  flows  or  ice  loading).  * 

Using  the  Corps  of  Engineer's  Screening  Criteria  for  the  review  of 
Spillway  adequacy,  it  has  been  determined  that  the  dam  will  be  overtyped 
■Ijy  all  storms  exceeding  23%  of  the  Probable  Maximum  Flood  (PMF).  St®jlity 
Inalyses  indicate  that  the  dam  would  be  unstable  if  subjected  to  thejrepth 
of  overtopping  which  would  result  from  one-half  of  the  PMF.  Since  arrover- 
topping  induced  failure  would  significantly  increase  the  hazard  to  loss  of 
life  downstream  of  the  dam,  the  spillway  capacity  is  adjudged  as  "seriously 
inadequate"  and  the  dam  is  assessed  as  "unsafe, non-emergency." 

Immediately  upon  receipt  of  this  notification,  a  system  for  pro¬ 
viding  around-the-clock  surveillance  of  the  dam  during  periods  of  unusually 
heavy  precipitation  should  be  developed.  An  emergency  action  plan  for  the 
notification  of  downstream  residents  should  also  be  developed. 

"‘  V!  '•••'*  Unti:  of  notification  of  the  owner,  investi rations  into 

deficiencies  or.  th~s  structure  should  te  commenced.  Studies  of  the 
structural  stability  including  subsurface  investigations  are  necessary.  In¬ 
teraction  obtained  si. -rule  he  incorporated  into  a  detailed  stability  evalu- 

Additional  hyc'rol eg i c/hydraulic  investigations  are  also  r.ec-ded  to  find 
;•  to  correct  the  spillway  inadequacy.  These  studies  should  be  performed 

n  conjunction  wits  the  stability  analysis  to  determine  the  proper  mitigating 
.r  assures  needed  in  response  to  the  seriously  inadequate  spillway  assessment, 
r-smeuiai  measures  deesed  necessary  as  a  result  of  these  investigations  should 
be  completed  within  IS  months. 
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PREFACE 


This  report  Is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  Che  magsicude  and  rarity  of  such  a  storm 
event,  a  finding  Chat  a  spillway  will  not  pass  Che  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam.  Its  general 
condition  and  che  downstream  damage  potential. 
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Phase  I  Inspection  Report 
National  Dam  Safety  Program 


Name  of  Dam: 


Cold  Spring  Dam  (Upper) 
(I.D.  No.  NY-106) 


State  Located: 
County: 

Watershed: 

Stream: 

Date  of  Inspection: 


New  York 
Putnam 

Lower  Hudson  River  Basin 
Foundry  Brook 
April  22,  1981 


ASSESSMENT 


V  • 

Visual  inspection  of  this  dam  did  not  reveal  conditions  which  con¬ 
stitute  an  immediate  hazard  to  human  life  or  property.  However,  the  dam  has 
some  deficiencies  which  require  further  engineering  investigations. 

Structural  stability  analyses  performed  for  this  report  indicate 
that  the  factors  of  safety  are  below  recoimended  values  for  all  conditions 
studied.  Safety  factors  fall  to  critical  levels  when  the  dam  Is  subjected 
to  severe  loading  conditions  (such  as  flood  flows  or  ice  loading)^ 

Using  the  Corps  of  Engineer's  Screening  Criteria  for  the  review  of 
spillway  adequacy,  it  has  been  determined  that  the  dam  will  be  overtopped 
by  all  storms  exceeding  23X  of  the  Probable  Maximum  Flood  (PMF).  Stability 
analyses  indicate  that  the  dam  would  be  unstable  if  subjected  to  the  depth 
of  overtopping  which  would  result  from  one-half  of  the  PMF.  Since  an  over¬ 
topping  induced  failure  would  significantly  increase  the  hazard  to  loss  of 
life  downstream  of  the  dan,  the  spillway  capacity  is  adjudged  as  "seriously 
Inadequate"  and  the  dam  Is  assessed  as  "unsafe, non-emergency." 

^Immediately  upon  receipt  of  this  notification,  a  system  for  pro¬ 
viding  around-the-clock  surveillance  of  the  dam  during  periods  of  unusually 
heavy  precipitation  should  be  developed.  An  emergency  action  plan  for  the 
notification  of  downstream  residents  should  also  be  developed. 

V 


Within  3  months  of  the  date  of  notification  of  the  owner,  investigations  into 
the  deficiencies  on  this  structure  should  be  commenced.  Studies  of  the 
structural  stability  including  subsurface  investigations  are  necessary.  In¬ 
formation  obtained  should  be  incorporated  into  a  detailed  stability  evalu¬ 
ation.  Additional  hydrologic/hydraulic  investigations  are  also  needed  to  find 
a  method  to  correct  the  spillway  inadequacy.  These  studies  should  be  performed 
in  conjunction  with  the  stability  analysis  to  determine  the  proper  mitigating 
measures  needed  in  response  to  the  seriously  inadequate  spillway  assessment. 
Remedial  measures  deemed  necessary  as  a  result  of  these  investigations  should 
be  completed  within  18  months. 

Several  other  deficiencies  were  noted  on  this  structure'.  These 
deficiencies  should  be  corrected  within  12  months  of  the  date  of  notification 
of  the  owner.  Among  the  required  actions  are  the  following: 

1.  Deteriorated  and  cracked  concrete  on  the  main  dam  and  spillway 
section  should  be  repaired. 

2.  Large  trees  growing  at  the  downstream  toe  at  the  left  "fend  of 
the  dam.  should  be  cut. 

3.  A  program  of  regular  maintenance,  including  periodic  clearing 
debris  from  the  spillway,  should  be  established. 


Ru.) _ 

Koch 

Dam  Safety  Section 
New  York  State  Department 
of  Environmental  Conservation 
NY  License  No.  45937 


Approved  By: 


Col.  W.  M  Smith  Jr. [ 

New  York  District  Engineer 
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Phase  I  Inspection  Report 
National  Dam  Safety  Program 
Cold  Spring  Dam  (Upper) 


I.D.  NO.  NY-106 

#213-100411  Lower  Hudson  River  Basin 
Putnam  County,  New  York 


SECTION  1:  PROJECT  INFORMATION 
1.1  GENERAL 


a.  Authority 

The  Phase  I  inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the  re¬ 
quirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

this  inspection  was  conducted  to  evaluate  the  existing  conditions  of  the 
dam,  to  identify  deficiencies  and  hazardous  condition,  to  determine  if 
these  deficiencies  constitute  hazards  to  life  and  property,  and  to 
recommend  remedial  measures  where  required. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam 

The  Cold  Spring  Dam  (Upper)  is  a  laid  up  stone  and  concrete  dam  with  an 
overflow  spillway  located  at  the  right  end  of  the  dam.  The  dam  is  270  ft. 
long  and  about  22  feet  high.  Tie  crest  width  of  the  dam  is  9  feet.  The 
spillway  section  is  founded  on  bedrock  and  consists  of  four  openings  of 
varying  width.  The  first  two  openings,  starting  from  the  right  end  of 
the  dam  are  each  7.7  feet  wide.  The  next  opening  is  5.2  feet  wide  and 
the  final  opening  is  5.8  feet  wide.  Each  of  the  openings  are  about 
2.5  feet  high.  Openings  are  separated  by  piers  which  vary  from  1.1  to 
2  feet  in  width.  These  piers  support  a  6  inch  thick  concrete  foot  bridge 
across  the  top  of  the  spillway.  The  spillway  discharges  down  a  bedrock 
outcrop  directly  into  the  Cold  Spring  Lower  Reservoir. 

The  structure  has  a  low  level  outlet  (reservoir  drain)  which  Is  assumed  to 
be  a  12  Inch  diameter  pipe,  passing  through  the  dam.  The  valve  for  this 
pipe  is  located  in  a  rectangular  concrete  manhole  In  the  reservoir.  A 
short  concrete  bridge  provides  access  between  the  dam  crest  and  this  man¬ 
hole.  The  control  mechanism  for  the  valve  Is  on  the  top  of  this  manhole. 
The  outlet  for  this  pipe  Is  submerged  in  the  lower  reservoir. 

b.  Location 

This  dam  is  located  off  Lake  Surprise  Road  in  the  Town  of  Phi  lips town. 

It  is  approximately  one  mile  west  of  New  York  State  Route  9  and  about  3 
miles  north  of  the  Village  of  Cold  Spring.  The  Cold  Spring  Lower  Reser¬ 
voir  is  located  immediately  downstream  of  this  reservoir. 
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c.  Size  Classification 

This  dam  is  22  feet  high  and  has  a  storage  capacity  of  approximately 
88  acre-feet.  Therefore,  the  dam  is  in  the  small  size  category  as 
defined  by  the  "Recommended  Guidelines  for  the  Safety  Inspection  of 
Dams . " 

d.  Hazard  Classification 

This  dam  is  classified  as  "high"  hazard  due  to  the  presence  of  the  Cold 
Spring  Dam  (Lower),  two  homes  immediately  downstream  of  that  dam,  and 
several  other  houses  located  near  the  stream  channel  approximately 
one  mile  downstream  of  the  dam. 

e.  Ownership 

This  dam  is  owned  by  the  Village  of  Cold  Spring,  whose  mayor  is 
Mr.  Ronald  A.  McConville.  His  address  is  Cold  Spring,  New  York  10516. 

His  office  telephone  number  is  (914)  265-3611. 

f.  Purpose  of  Dam 

This  dam  was  originally  constructed  to  Impound  water  for  the  West  Point 
Foundry.  It  was  purchased  by  the  Village  of  Cold  Spring  in  about  1925 
to  provide  an  additional  water  supply.  It  continues  to  be  used  for  this 
purpose. 

q.  Design  and  Construction  History 

This  dam  was  reportedly  constructed  in  about  1840.  Since  the  composition 
of  the  structure  is  practically  identical  to  that  of  the  Lower  Dam,  recon¬ 
structed  in  the  late  1930' s ,  it  is  believed  that  modifications  to  this 
structure  were  made  in  the  late  1930's  as  well.  Minor  modifications  were 
made  around  1960.  These  included  refurbishing  the  gate  control* mechanism 
and  patchwork  of  the  concrete. 

h.  Normal  Operating  Procedures 

There  are  no  prescribed  operating  procedures  for  this  structure.  Water 
is  discharged  into  the  Lower  Reservoir  based  on  water  supply  requirements. 

1.3  PERTINENT  DATA 


a. 

Drainaqe  Area  (acres) 

464 

b. 

Discharqe  at  Dam  (cfs) 

Spillway  -  Water  Surface  at  Top  of  Dam 

247 

c. 

Elevation  (USGS  Datum) 

Top  of  Dam 

649.4 

Spillway  Crest 

647 

d. 

Reservoir  -  Surface  Area  (acres) 

Top  of  Dam 

11.1 

Spillway  Crest 

9.2 

(t 
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e.  Storage  Capacity  (acre- feet) 

Top  of  Dam  88 

Spillway  Crest  61 

f.  Dam 

Type:  Laid  up  stone  dam  covered  with  concrete 
on  crest  and  upstream  face 

Dam  Length  (ft. )  270 

Crest  Width  (ft.)  9 


g.  Spillway 

Type:  Uncontrolled  broad  crested  weir;  divided  into 
four  segments  which  are  separated  by  bridge  piers; 
section  width  varies  from  7.7  feet  to  5.2  feet; 
all  sections  about  2.5  feet  high. 

Weir  length  26.4 

h.  Low  Level  Outlet 

Type :  12  inch  diameter  pipe  (assumed  size)  which 

outlets  at  downstream  toe;  concrete  manhole  at 
upstream  face  contains  valve  controlling  flow  through 
pipe;  valve  stem  extends  to  top  of  manhole;  access 
to  manhole  via  bridge  from  dam  crest. 

Control:  Valve  is  reportedly  operational. 


-3- 


SECTION  2: 


ENGINEERING  DATA 


2.1  DESIGN 

a.  Geology 

The  Cold  spring  Dam  (Upper)  is  located  in  the  Hudson  Hills  segment 
of  the  New  England  Uplands  physiographic  province  of  New  York  State. 
These  hi  11s, commonly  known  as  the  “Highlands  of  the  Hudson",  are 
composed  of  crystalline  rocks  similar  to  those  in  the  Adlrondacks. 
The  Highlands,  which  trend  northeast-southwest,  have  been  eroded 
to  form  very  rugged  terrain  with  summit  levels  reaching  1000  feet 
above  sea  level.  Bedrock  in  the  area  consists  of  gneiss,  quart¬ 
zite  and  marble  from  the  Precambrian  era  (  more  than  570  million 
years  ago).  A  review  of  the  Brittle  Structures  map  of  New  York 
indicates  that  there  are  two  faults  within  one  mile  of  the  dam. 

These  are  both  fault  traces  but  no  further  information  was 
available. 

Surficial  soils  in  the  area  consist  of  glacial  drift  from  the 
Wisconsin  glaciation. 

b.  Subsurface  Investigations 

No  records  of  any  subsurface  investigations  performed  for  this 
structure  were  available. 

2.2  DESIGN  RECORDS 

No  design  records  could  be  Ideated  for  this  structure.  The 
composition  of  this  structure  Is  similar  to  that  of  the  Lower 
Dam,  which  Is  laid  up  stone  and  concrete.  It  Is  believed  that 
this  dam  was  reconstructed  at  about  the  same  time  as  the  Lower  Dam. 

2.3  CONSTRUCTION  RECORDS 

No  construction  records  were  available  for  this  structure. 

2.4  OPERATION  RECORDS 

No  operation  records  were  available  for  this  structure. 

2.5  EVALUATION  OF  DATA 


Data  used  for  the  preparation  of  this  report  was  obtained  from 
the  Department  of  Environmental  Conservation  files  and  from  mea¬ 
surements  taken  during  the  visual  Inspection.  Since  no  plans 
were  available,  the  measurements  made  during  the  Inspection  were 
used  to  perform  analyses  required  for  this  report. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 

Visual  inspection  of  the  Cold  Spring  Dam  (Upper)  was  conducted 
on  April  22,  1981.  The  weather  was  clear  and  the  temperature 
was  In  the  fifties.  The  water  level  at  the  time  of  the  inspection 
was  slightly  above  the  spillway  crest  elevation. 

b.  Dam 

This  dam  is  composed  of  laid  up  stone  with  concrete  covering  the 
crest  and  upstream  face.  While  the  concrete  was  generally  In 
satisfactory  condition,  there  were  several  areas  where  some  de¬ 
terioration  was  noted.  The  worst  of  these  areas  was  a  25  foot  long 
segment  of  the  upstream  wall  at  the  left  end  of  the  dam.  There 
was  extensive  spalling  on  the  downstream  face  of  this  wall  and 
water  was  seeping  through  the  base,  onto  the  crest  apron  (  see 
photographs).  There  was  also  some  deteriorated  and  cracked  con¬ 
crete  noted  in  the  vicinity  of  joints  on  the  upstream  face  at 
the  left  end  of  the  dam.  Several  other  cracks  were  noted  which 
extended  through  the  wall.  Many  of  the  joints  and  cracks  had  been 
patched  to  reduce  further  deterioration. 

The  downstream  face  of  the  dam  appeared  to  be  in  satisfactory 
condition.  There  were  a  few  missing  stones  and  the  overall  align¬ 
ment  was  fairly  regular.  Since  the  downstream  toe  was  submerged. 

It  was  not  possible  to  determine  whether  there  was  any  leakage 
through  the  base  of  the  dam.  Several  large  trees  were  growing  at 
the  downstream  toe  near  the  left  end  of  the  structure. 

c.  Spillway 

Cracking  and  voids  were  noted  in  the  concrete  forming  the  spillway 
section.  These  deficiencies  were  primarily  on  the  portion  forming 
the  outflow  apron.  In  addition,  there  was  a  crack  In  the  wingwall 
which  separates  the  spillway  section  from  the  remainder  of  the 
dam.  This  crack  extended  the  length  of  the  wall.  There  was  seepage 
emerging  from  most  of  the  length  of  this  crack. 

There  was  some  debris  blocking  portions  of  the  spillway  channel. 

The  relatively  narrow  spillway  openings  between  the  concrete  piers 
were  the  cause  of  this  debris  accumulation. 

d.  Reservoir 

The  reservoir  has  relatively  steep  slopes  beyond  the  edge  of  the 
impoundment.  Rock  outcrops  were  noted  in  the  upper  portions  of 
the  drainage  area.  There  were  no  signs  of  soil  instability  in 
the  reservoir  area. 
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EVALUATION  OF  OBSERVATIONS 

Visual  observations  revealed  several  deficiencies  of  this  structure. 

The  following  items  were  noted: 

1.  Deterioration  and  cracking  of  concrete  on  the  main  dam  and 
the  spillway  section. 

2.  Seepage  through  deteriorated  concrete  sections  and  joints 
in  several  areas. 

3.  Several  large  trees  growing  at  the  downstream  toe  near  the 
left  end  of  the  dam. 

4.  Debris  blocking  portions  of  the  spillway  channel. 


SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

There  are  no  prescribed  operating  procedures  for  this  dam.  The 
valve  on  the  low  level  outlet  pipe  Is  opened  when  water  Is  needed 
for  the  Village  water  supply.  Water  then  flows  into  the  reservoir, 
formed  by  Cold  Spring  Dam  (Lower),  from  which  it  can  be  released  as  needed. 

4.2  MAINTENANCE  OF  DAM 

This  dam  is  maintained  by  the  Village  of  Cold  Spring.  There  is  no  esta¬ 
blished  maintenance  plan  but  work  is  performed  as  required  by  village 
personnel . 

4.3  WARNING  SYSTEM  IN  EFFECT 

There  is  no  apparent  warning  system  present  for  the  evacuation  of 
downstream  residents. 

4.4  EVALUATION 


The  operations  and  maintenance  procedures  on  this  dam  are  generally  satis¬ 
factory.  Some  increase  in  maintenance  effort  is  needed  to  correct  defic¬ 
iencies  which  exist. 
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SECTION  5:  HYDROLOGIC/HYDRAULIC 

5.1  DRAINAGE  AREA  CHARACTERISTICS 

Delineation  of  the  watershed  draining  into  the  reservoir  pool  was 
made  using  the  USGS  7.5  minute  quadrangle  sheet  for  West  Point,  N.Y. 

The  464  acre  drainage  area  consists  of  forested  lands.  Extensive 
rock  outcrops  were  noted  in  the  upper  portions  of  the  drainage 
area.  Relief  in  the  drainage  area  is  steep  with  slopes  of  up  to 
50  percent.  Hilltops  within  the  drainage  area  rise  to  elevations 
of  up  to  450  feet  above  the  normal  lake  level. 

5.2  ANALYSIS  CRITERIA 

The  analysis  of  the  floodwater  retarding  capability  of  this  dam  was 
performed  using  the  Corp  of  Engineers  HEC-1  computer  program.  Dam 
Safety  version.  This  program  uses  the  Snyder  Snythetic  Unit  hydro¬ 
graph  and  the  "Modified  Puls"  flood  routing  procedure.  The  spillway 
design  flood  selected  for  analysis  was  the  Probable  Maximum  Flood 
(PMF)  in  accordance  with  the  recommended  guidelines  of  the  U.S.  Army 
Corps  of  Engineers.  The  PMF  event  is  that  hypothetical  storm  event 
resulting  from  the  most  critical  combination  of  rainfall,  minimum 
soil  retention  and  direct  runoff  to  a  specific  site  that  Is  considered 
reasonably  possible  for  a  particular  watershed.  Precipitation  values 
used  in  the  analysis  were  obtained  from  the  Weather  Bureau  publication 
HMR  33.  Soil  retention  rates  selected  were  an  initial  loss  of  2.0  inches 
and  a  constant  loss  of  0.16  inches  per  hour. 

5.3  SPILLWAY  CAPACITY 

The  dam  has  an  ungated  spillway  at  its  right  end.  The  spillway  is 
composed  of  four  openings  separated  by  piers  which  support  a  concrete 
foot  bridge  across  the  top  of  the  spillway.  The  spillway  was  analyzed 
as  a  broad  crested  weir  with  a  discharge  coefficient  which  varied 
according  to  the  head.  The  effective  length  of  the  spillway  was  reduced 
to  account  for  turbulence  caused  by  the  piers.  The  computed  spillway 
capacity  for  the  water  surface  at  the  top  of  the  dam  is  247  cfs. 

5.4  RESERVOIR  CAPACITY 

Surcharge  storage  capacity  of  the  reservoir  between  the  spillway  crest 
and  the  top  of  the  dam  Is  estimated  to  be  27  acre  feet  which  Is  equiv¬ 
alent  to  a  direct  runoff  depth  of  0.70  Inches  over  the  drainage  area. 

The  total  storage  capacity  of  the  dam  Is  estimated  to  be  88  acre  feet. 

5.5  FLOODS  OF  RECORD 

No  information  was  available  regarding  the  maximum  known  flood. 
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5.6  OVERTOPPING  POTENTIAL 

Analysis  using  the  PMF  and  one-half  PMF  storm  events  indicates  that 
the  dam  does  not  have  sufficient  spillway  capacity.  For  the  PMF, 
the  peak  inflow  and  outflow  are  both  approximately  1152  cfs.  The 
dam  would  be  overtopped  to  a  computed  depth  of  1.12  feet  for  this 
event.  For  one  half  of  the  PMF,  the  peak  inflow  and  outflow  are 
both  about  574  cfs  and  the  resulting  depth  of  overtopping  would 
be  0.54  feet.  All  storms  exceeding  23%  of  the  PMF  will  result  in 
the  dam  being  overtopped. 

5.7  EVALUATION 

Using  the  Corps  of  Engineer's  screening  criteria  for  initial 
review  of  spillway  adequacy  it  has  been  determined  that  the  dam 
would  be  overtopped  by  all  storms  exceeding  23%  of  the  PMF.  Stability 
analyses  performed  indicates  that  the  dam  is  unstable  when  subjected 
to  the  depth  of  overtopping  resulting  from  one-half  the  PMF.  An  over¬ 
topping  induced  failure  would  cause  a  sudden  inflow  surge  into  the 
lower  reservoir,  which  then  in  turn  could  result  in  the  failure 
of  the  Cold  Spring  Dam  (Lower).  Therefore,  the  spillway  capacity 
has  been  adjudged  to  be  seriously  inadequate. 
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SECTION  6:  STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Visual  inspection  of  the  dam  did  not  reveal  deficiencies  which 
would  seriously  affect  the  stability  of  the  structure.  Some 
deteriorated  and  spalling  concrete  was  noted  along  a  25  foot 
long  segment  of  the  crest.  There  were  also  cracks  and  voids  in 
the  concrete  which  form  the  spillway  section.  The  downstream 
face  of  the  dam  was  in  satisfactory  condition  with  a  few  missing 
stones  and  a  fairly  regular  alignment. 

b.  Data  Review  and  Stability  Evaluation 

No  plans  or  construction  information  could  be  located  for  this 
structure.  The  only  information  available  for  the  preparation  of 
this  report  was  data  obtained  during  the  visual  Inspection.  Measure¬ 
ments  taken  at  that  time  were  used  to  develop  an  approximate  cross 
section  of  the  dam  (see  Appendix  D).A  stability  analysis  was  then 
performed  using  this  cross  section. 

A  stability  analysis  was  performed  for  this  report  in  accordance  with 
the  "Recommended  Guidelines  for  the  Safety  Inspection  of  Dams."  This 
analysis  assumed  full  uplift  pressure  on  the  upstream  face  decreasing 
to  the  tallwater  pressure  at  the  downstream  face.  Ice  loading,  flood, 
and  seismic  conditions  were  analyzed.  The  results  of  the  analyses 
are  as  follows: 


Overturning  Resultant  in  Sliding 
Safety  Factor  Middle  Third  Safety  Factor 


a. 

Normal  Conditions; 

Water  Surface  at  spillway  crest 

1.39 

No 

1.15 

b. 

Case  a.)  plus  an  Ice 
load  of  5000  Ib/ft 

1.03 

No 

0.85 

c. 

1/2  PMF  flow;  water 
surface  0.54  feet  over 

the  top  of  dam 

1.16 

No 

0.88 

d. 

PMF  flow;  water  surface 

1*12  feet  over  top  of  dam 

1.13 

No 

0.84 

e. 

Normal  conditions  with 
seismic  coefficient  of  0.10 

1.33 

No 

0.82 
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The  analyses  indicates  that  the  factors  of  safety  for  overturning 
and  sliding  are  below  recommended  values  for  all  conditions  studied. 

The  safety  factors  against  sliding  fall  to  critical  levels  when  sub¬ 
jected  to  ice  loading  or  the  depth  of  overtopping  resulting  from 
either  the  PMF  or  1/2  the  PMF. 

Further  investigations  are  required  to  better  assess  the  stability 
of  the  dam.  Subsurface  explorations  are  required  to  obtain  infor¬ 
mation  about  the  foundation  material  and  the  uplift  forces.  Accurate 
cross  sections  of  the  dam  should  also  be  obtained.  Stability  analyses 
should  then  be  performed  using  this  data.  Based  on  the  results  of 
these  analyses,  required  modifications  to  the  structure  should  be 
made. 

c.  Seismic  Stability 

This  structure  is  located  in  Seismic  Zone  1.  However,  a  seismic 
stability  analysis  was  performed  in  accordance  with  Corps  of  Engineer 
Guidelines.  The  seismic  analysis  was  performed  for  normal  conditions 
with  the  water  level  at  the  spillway  crest.  The  results  of  this  analysis 
(shown  on  page  10)  indicate  that  the  safety  factors  against  sliding  are 
below  1.0  when  seismic  considerations  are  Included. 
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SECTION  7:  ASSESSMENT/RECOMMENDATIONS 


7. 1  ASSESSMENT 


a.  Safety 

The  Phase  I  inspection  of  the  Cold  Spring  Dam  (Upper)  revealed  several 
deficiencies.  The  structural  stability  analysis  performed  for  this  dam 
indicates  that  safety  factors  are  below  recommended  values  for  all 
conditions  studied.  Safety  factors  fall  to  critical  levels  when  the 
dam  is  subjected  to  ice  loading  or  the  depth  of  overtopping  resulting 
from  either  the  Probable  Maximum  Flood  (PMF)  or  one  half  the  PMF. 

Other  deficiencies  noted,  such  as  deteriorated  concrete  along  the 
crest  and  voids  in  the. concrete  forming  the  spillway  section  are 
relatively  minor  in  nature. 

The  spillway  capacity  for  this  dam  has  been  rated  as  seriously  inade¬ 
quate  since  it  is  not  capable  of  passing  one-half  the  PMF  without  over¬ 
topping  the  dam.  Stability  analyses  performed  indicates  that  under 
this  loading  condition  the  dam  would  be  unstable.  Since  a  failure 
of  the  dam  would  significantly  increase  the  hazard  to  loss  of  life 
downstream  of  the  dam,  the  spillway  is  adjudged  as  seriously  Inadequate 
and  the  dam  is  assessed  as  unsafe,  non-emergency. 

b.  Adequacy  of  Information 

The  information  which  was  available  for  the  preparation  of  this  report 
was  extremely  limited.  Sketches  developed  from  field  measurements 
were  used  for  stability  analysis  performed  for  this  report.  Some  of  the 
data  used  for  hydrologic/hydraulic  analysis  was  based  on  estimates  as 
well. 

c.  Need  for  Additional  Investigations 

Further  investigations  of  the  structural  stability  of  this  ^m  are 
required.  These  studies  should  Include  subsurface  explorations  to 
obtain  Information  about  the  dam's  foundation  and  about  uplift  forces. 
This  data  should  then  be  Incorporated  into  a  detailed  stability  eval¬ 
uation. 

Additional  detailed  hydrologic/hydraulic  investigations  are  also 
necessary  to  correct  the  spillway  discharge  capacity  inadequacy.  These 
studies  should  be  performed  In  conjunction  with  the  stability  analyses 
to  determine  the  proper  mitigating  measures  needed  in  response  to  the 
seriously  Inadequate  spillway  capacity. 
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d.  Urgency 

Investigations  of  the  structural  stability  should  be  commenced  within 
3  months  of  the  date  of  the  notification  of  the  owner.  Remedial  mea¬ 
sures  deemed  necessary  as  a  result  of  these  investigations  should  be 
corrected  within  18  months.  Other  deficiencies  noted  in  Section  7.2 
should  be  corrected  within  12  months  of  the  date  of  the  notification 
of  the  owner. 

7 . 2  RECOMMENDED  MEASURES 


1.  After  the  structural  stability  analysis  has  been  completed,  approp¬ 
riate  remedial  measures  should  be  taken. 

2.  Take  mitigating  actions  as  necessary,  based  on  the  hydrolologic/ 
hydraulic  Investigations. 

3.  Deteriorated  and  cracked  concrete  on  the  main  dam  and  the  spillway 
section  should  be  repaired. 

4.  Large  trees  growing  at  the  downstream  toe  at  the  left  end  of  the 
dam  should  be  cut. 

5.  A  program  of  regular  maintenance  should  be  established  including 
periodically  clearing  any  debris  blocking  the  spillway. 

6.  An  emergency  action  plan  for  the  notification  of  downstream  resi¬ 
dents  should  be  developed. 
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UPSTREAM  FACE  OF  DAM 
NOTE  MINOR  DETERIORATION  AT  JOINTS 


OVERVIEW  or  DOWNSTREAM 
FACE  FROM  RIGHT  END  OF  DAM 


DETERIORATED  25'  LONG  SECTION 
NEAR  LEFT  END  OF  DAM  -NOTE  MINOR  SEEPAGE 


ii 


SPILLWAY  CHANNEL,  NOTE  DEBRIS  IN  CHANNELS 


CRACKED  WINGWALL  ADJACENT 
TO  SPILLWAY  SECTION 


GATE  CONTROL  MECHANISM 
TOWER  IN  RESERVOIR 


3-15-3(5/30 


VISUAL  INSPECTION  CHECKLIST 


I)  Basic  Data 

a.  General 

Name  of  Dam  Coll  Sps/a/s  (Sa^ 

Fed.  I.D.  4  __  10  <0 _  _  DEC  Dam  No.  [ooV  U _ 

River  Basin  Louj£R  l”/okScw\i _ 

Location:  Town  P ^/L/PSTQUJaJ _  County  P (JTA/^ /VI _ 

Stream  Name  __ Ik  O  A/  4,RV  J.gP_&fc _ 

Tributary  of  _________ _____________________ 

Latitude  (N)  H I  °  2.?,  I _  Longitude  (W)  *7*3  S&,*/ 

Type  of  Dam  CoA/CftgTg  A /v&  Op  _ 

Hazard  Category  _ £ _ 

Date(s)  of  Inspection  H/zz/t( _ 

Weather  Conditions  5e>°  Spumy _ 

Reservoir  Level  at  Time  of  Inspection  2,  (  S  <LQlO  *7oP  Q^~  /A. 

b.  Inspection  Personnel  R  .  (jl)  A  RR.  SmLER. _ C 0.  L.YM _ 


c. 


Persons  Contacted  (Including  Address  &  Phone  No.) 


Kz.  C&/V  l/f£.cg  Aid  ,^/<L4^(s£  OP  Cock  SPR/A/G 

Cod  U'Y,  io  s/6 _ 1i±l1Jl~>i2£1L 


d. 


History: 

Date  Constructed 


IS'fo  T 


Date(s) 


Reconstructed 


(H 0? 


Designer 

Constructed  By  _ 

Owner  \J/LlA&£  0^  C$i*L 


93-15-3(9/90' 


5)  Reservoir 

a.  Slopes  STggP-  &)TCflGP  S  ^  OPPfi-R. 

<^P  \0/qTegS4gfc _ 

b.  Sedimentation  A/ovg  ^P(*^ftgA/r _ 


c.  Unusual  Conditions  Which  Affect  Dam 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  Z-0 Ujgft, 

Sc(/gRrt£.  fegT6QUL>  It _ 

b.  Seepage,  Unusual  Growth  Lom£R.  ^£SgRI/6/ft.  -■  fo&ujArs t m. 

LfiR.(Le~rk&£*>  ^tA£trAT££.Y  &oio*TRg4irs.  or  ^£rT 

c.  Evidence  of  Movement  Beyond  Toe  of  Dam  C&04.&  A^bT  fee  Sig~gAj 

d.  Condition  of  Downstream  Channel  ^-Qbog/g, 


7)  Soillwavfs)  (Including  Discharge  Conveyance  Channel) 

C CjAUC.R.B'TS.  C^A/A/gj  Rfcitf'r  &V&  /a/TQ 

*•/  MfWTS  fev  P/gftS _ 

a.  General  SgMftflrg  SMUnttY  64 VS  ~  Ca*jCfi.£T£  FoftT 

Br/&(S£  Gc>gs  Across  To*0. _ 


b.  Condition  of  3lh4Flc  Spillway  ^^A\£  Q.A(J6N'T  $i:'7riO£'£‘Aj 

P/£-rs _ rg^r oft dT/o*)  or  Cohczets  cw 

SgCT'OAJ  ~  €fi.AC./r;A/6  4  $OM£  fatks  AjoTiEA 

_ CW  ^MCkj£T& _ 

Cft*c/rs  £  /VoTfC  Takqo&/v  Co^cRfTg  ^4<. 

£g<»/«AATg3  SP/ilto-MV  femA/W^gROP  £t  _ 


Hydraulic  Capability: 


Means  of  Control:  Gate 
Operation:  Operable 


Valve  _ 

Inoperable 


Uncontrolled 


Other 


Present  Condition  (Describe) :  Grt T£  t 

Of  QfPe'AA.Eh  (h  (JOQft  CovA/T/dA/ 


93-15-3(9' 80' 

9)  Structural 

a.  Concrete  Surfaces  *7‘,g'&.>Oft/)*7VOA/ 

ffT  T>  Se<LT:oM  6F  OP  ^ Pti fit/) f>£T]>  UJ/04C  5v  CfiL£%7~ 


ZeX.iOOS.LV  ZpAU./A/&  -  S&sPA&E  7^A<3uGiV  7*4*  Seghkeat  fa 


GT//S*.  Ahem  ^)<iehe  tA/uafL  S/>4 lm/mc  AhT-fA 


Structural  Cracking  Semi-  CtiAarz  //V  Crest  CwfftjrT^  ‘Mos- 
4  a,  &gfA/  k)/r,v  Jo/*  7-  €*/)p/jjg  M*  te^jac  A/vt  7go> 


Loju<  A<z&-So«e  o*  0,?.  (T>c£  ^err  £*&  io/s,o*v£  Co*<£  &*«</<«£. 


Movement  -  Horizontal  &  vertical  Alignment  (Settlement)  _ 

PlL  t  &AIMEM 7  4  PfiEA&Z  "Ti  &£ 


b5' OlC£  Ac'S  OA4  ft  oO  /T/S  Mfft.V'  Ml3S/A/c;  0*  fafSPtACEb  Stoa>^ 


Drains  -  Foundation,  Joint,  Face  /YCA/g 


Water  Passages,  Conduits,  Sluices 


Seepage  or  Leakage  ty/jvoft-  $££PA6e  '7#gqo<s*  ~Qe  25  Z.QA/ 


ifi-cr/OA/ 


h.  Joints  -  Construction,  etc.  S>£AC.£L  60/7VV  'Jq/mT  S>£AL/ti<> 


IhfiTerfLt  AL 


Foundation  Oa/  a 


j  .  Abutments  Sat  I  CT'OR-V 


k.  Control  Gates  U  A/  o  65  fed. 


Ai/rf 


1.  Approach  &  Outlet  Channels 


m. 


Energy  Dissipators  (Plunge  Pool,  etc.) 


n.  Intake  Structures  C<w  CftfTa  i6oX  (jl)  /  TAJ  /AaM AociW 

To  G*7"<g  ^Oft.  A,£~S.  Cft/Q/Al-  /cwO  Leve*.  Oqtle-t 

L^onyA  4v  7q  £gr  Ac/  ■f/<T/,S'r/K7oft 

o.  Stability  _ 


p.  Miscellaneous 


APPENDIX  C 


HYDROLOGIC/HYDRAULIC 
ENGINEERING  DATA  AND  COMPUTATIONS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


1 


1) 

Top  of  Dam 

2) 

Design  High  Water 
(Max.  Design  Pool) 

n/a 

3) 

Crest 

<o*n 

4) 

Pool  Level  with 
Flashboards 

A )/A 

5) 

Service  Spillway 

Crest 

M/A 

2% 

<o  I 


DISCHARGES 

1)  Average  Daily 

2)  Spillway  @  Maximum  High  Water 

3)  Spillway  (3  Design  High  Water 

4)  Spillway  @  Auxiliary  Spillway  Crest  Elevation 

5)  Low  Level  Outlet 

6)  Total  (of  all  facilities)  0  Maximum  High  Water 

7)  Maximum  Known  Flood 

8)  At  Time  of  Inspection 


Volume 

(cfs) 


93-15-M9/80) 


CREST: 


Width: 


ELEVATION: 


>hlC.R.eT£  (SUgR,  Of 


Length: 


Spillover  CoycftgTg  Q.hA*JM  £  C- 
Location  LsFT 


iM 


SPILLWAY: 


(-QMC/lfi.TE  Cha*JA/€£ S 
Lo/v*  // 


El  evation 


Width 


AUXILIARY 


Type  of  Control 

______  Uncontrol  led  ______ 

Control  led: 

_ _  TYPe  _ _ 

(Flashboards;  gate; 

_  Number  _ 

_ Size/Length  _ 

Invert  Material  _ 

Anticipated  Length 
of  operating  service  _ 

_  Chute  Length  _ 

Height  Between  Spillway  Crest 
&  Approach  Channel  Invert 
(Weir  Flow) 


93-15- H 9/80) 


HYOROMETEROLOGICAL  GAGES: 

Type  :  Aic  t\l£ _ 

Location:  _ 

Records: 

Date  -  _ 

Max.  Reading  -  _ 

FLOOD  WATER  CONTROL  SYSTEM: 
Warning  System: 


Method  of  Controlled  Releases  (mechanisms): 

Loio  LevEt  Ou  TT-ST  G ATg 


93-15.4(9/80) 
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DRAINAGE  AREA:  _ j>,7  Ac&ES _ 

ORA  INAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  Forest _ 

Terrain  -  Relief:  P _ 

Surface  -  Soil:  ~Th  tM  T/  t-i- _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 

A/o  KL& _ _ 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

A/oa i£ _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

_ 


Dikes  -  Floodwalls  (overflow  S  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  _ 

Elevation:  _ 

Reservoir: 

Length  §  Maximum  Pool  _ 

Length  of  Shoreline  (@  Spillway  Crest) 


(Miles) 

(Miles) 


93-15-M 9/80) 


-1 


00-15-5  (3/78) 
Former) y  CA-17 


NEW  YORK  STAIE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 


PROJECT  GRID 


JOS  -  - 

<p£/vc,  Of*  Pel  lM/y\ 

SHEET  NO. 

r 

CHECKED  by 

_ 

DATE 

Subject 

Wfl  rep  s  (V 

DATE 

Via/?/ 

■ 

■ 

■ 

rn 

l_ 

■■ 

■ 

i 

L 

mm 

■ 

■ 

fl 

■ 

■ 

■ 

■ 

■ 

t 

_ 

■ 

■ 

fl 

■■ 

■ 

rr 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

p 

■ 

■ 

□ 

V> 

!3 

a 

ffi 

H 

3 

E 

z 

■ 

_ 

_ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

r 

■ 

■ 

■ 

m 

■ 

■ 

■ 

_ 

■ 

■ 

■ 

' 

■ 

■ 

r 

P 

ia 

£ 

E 

■ 

B 

* 

m 

in 

c 

X 

3 

B 

5 

25 

m 

m 

K 

s 

i 

fl 

a 

fl 

E 

Si 

m 

3 

E 

, 

_ 

i__ 

P 

r 

■ 

■ 

■ 

■ 

■ 

fl 

■ 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

■ 

■ 

■ 

■ 

■ 

P 

■ 

fl 

■ 

■ 

■ 

■ 

■ 

IS 

S 

a 

\t 

fl 

3 

i 

■ 

■ 

■ 

■ 

_ 

■ 

■ 

n 

■ 

■ 

■ 

■ 

■ 

■ 

r 

■ 

■ 

■ 

KB 

H 

m 

■ 

EE 

I 

5 

B 

E 

* 

ff 

« 

m 

■ 

■ 

l 

r 

r 

r 

r 

■ 

■ 

fl 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

p 

0 

a 

a 

a 

C 

a 

fl 

p 

fl 

9 

is 

fl 

m 

p 

ii 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 

fl 

H 

■ 

i 

—I 

IS 

E 

ns 

13 

a 

« 

L_ 

■ 

_ 

L 

r 

C 

■ 

■ 

■ 

■ 

_ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

i 

■ 

■ 

fl 

■ 

□ 

■ 

■ 

■ 

■ 

a 

■ 

■ 

m 

■ 

■ 

■ 

■ 

■ 

■ 

V 

■ 

■ 

■ 

P 

B 

rv 

a 

ft 

m 

m 

i 

2 

G 

fl 

E2 

s 

m 

fl 

■ 

■ 

m 

■ 

■ 

■ 

■ 

■ 

■ 

5 

■ 

■ 

■ 

9 

■ 

■ 

■ 

9 

■ 

■ 

■ 

■ 

■ 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

p 

E 

m 

9 

9 

3 

9 

■ 

V 

■ 

ii 

K 

ii 

it 

ii 

* 

ii 

mi 

_ 

3 

X 

X 

fl 

U 

E 

K 

az 

□ 

2 

a 

a 

E 

E 

E 

fl 

II 

J 

/VI 

16, 

rc 

J 

T  U 

m\ 

■ 

■ 

fl 

m 

la 

5J 

m 

m 

E 

m 

□ 

■ 

■ 

□ 

IS 

m 

BS 

23 

fl 

B 

b 

3 

■ 

■ 

■ 

□ 

n 

_ 

LI 

■ 

■ 

fl 

■ 

■i 

■ 

m 

c 

H 

a 

n 

IS 

G2 

3 

P! 

tl 

_j 

m 

■ 

_ 

m 

n 

3 

a 

m 

r? 

a 

E 

E2S 

a 

3 

nc 

m 

fl 

fl 

SP 

fl 

K 

R 

fl 

a 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

n 

_ 

_ 

r 

L 

_i 

□ 

~ 

■ 

fl! 

0 

B 

3 

a 

fl 

b 

0 

E 

fl 

fl 

_ 

3 

£ 

fl 

9 

fl 

E 

B 

fl 

mi 

31. 

lJ 

EL 

H£ 

£ 

9J 

□ 

□ 

9 

r~t 

a 

S 

ft 

IE 

23 

E 

■ 

m 

m 

m 

n 

9 

K 

p 

■ 

■ 

□ 

£ 

_ 

a 

m 

m 

a 

11 

fl 

fl 

a 

z 

m 

B 

e 

fl 

IF 

0? 

nz 

11 

■ 

■ 

r 

“ 

_ 

I 


00-1S-1  (3/78) 
Formerly  GA-17 


NEV*  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 

PROJECT  GRID 


laaiiaffiaaK'fljEiBHEiggnjraaMB—MBMMi 

mmmw:mmsmwn9msT*rmstmwsTasM£si3.iii 

™nat«MaBaig|^miini|l  ill  ■■■MWWIII 


■awcniBtHaBHggmi 

— mggirnrrnTwwi— B— — — m 

■■■■aajSEgggggEiniiiasMwBBBBBBBBBSBBI 


00-15-1  (3/78) 
Formerly  GA-17 


SUBJECT 

SffLL/jjK  Y 


NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 

PROJECT  GRID 


KrES^lr'O 


b/<CfjA 


SHEET  NO. 


CHECKED  8Y 


COMPUTED  BY 


HiiKaBimiiiiiiiiiiiiiiHiiiii 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■mm 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■an 

■■■■■■HfiHSQUBE?Baa»HKH«nraaSfl^« 


■ 

■ 

■ 

■ 

■■ 

■■ 

■ 

■■ 

■■ 

■ 

■ 

■ 

■ 

■■ 

■ 

■1! 

■ 

M 

SB 

■ 

■ 

■ 

RlfZEJ 

■ 

■ 

■ 

■ 

■ 

■■ 

■■ 

■ 

■■ 

■■ 

■■ 

■ 

■ 

■■ 

■ 

■ 

■i 

H!E 

■ 

■■ 

■■ 

■FI 

■ 

□■ 

■■ 

■ 

fl 

ca 

Mia 

■ 

■ 

■ 

■ 

■ 

■ 

■■ 

■319 

rnmm 

i 

■■ 

■ 

■ 

■ 

■ 

mwsm 

■ 

■ 

mmnmnmwnmmmmmmwmm 


“To  Cif 
•  0/ 


MsaaHfRciai 

■■■■■■■"Si 

■■■■■■■B3H 

E®88w:nB"™i 

■■■■m»bb9i 

g!9!s;ag8B8"ai 

■33,'IHHnRa 


isjpai 


mm 


IH7EHI 

IBEBtlS 


IH!0EH 


iTiWimmmwm 

mnaaaaB^a 


MWEM\ 


i 


SpuxuMV'  ^r,cw 


li  A  |  rxc:i  l  coni'  U  Hli.liA  Hh.Mlj  I'lKI.III  CAIN 


co  (\»  O  X 

..  33  -T  4T  lO  ^ 

—  cs*  -t  x  r> 


cj 

C3  G 


Xtff^tOa3«(T'»nKltf 

o  <r  23>>sC'n*n 


xoX'-*®x<\it7sf»ji,o*“**-<ooC‘<rasccjoccf— p-r,»NO'©NCXiOinx<u').ox'xx,xx,o*o»OfO 


X-OXXXXXXX  a<*)S)t)'CXCCGM3CC« 

00000000000000000000 


jeooooooaoaaoooaoaoooooooooooooooaoooooooooooooooooooaooooooo 


__#«^^j->_,-,QoooooaooQooooooooo 

T«o^<j'^^ifl'n<o*oc«flO(Oo<ajai>« 

—  xxr-xioxioooaoooooaoooo 


>00&G0900000< 


O  O  O  O  O  > 


>00090 


—  >-*<0000000 


IOOOOOOOOOOOOOOOOC 


I  O  0.0  OOOOOOOOOOOOI 


O  O  O  o  o 


cff'o^fu^<f/>u)N«iro-fV'0^/>flNSO'0"*NiOTir^Nccff'OHCjio^in'Oi,-co^oH(MiO'»in>i!Nccfl'aHNiOTlfl 

■  r*«  r-  x  x®  x  xxxxxx'T'trj'CT'crj'a'CT'C'cr  ooooooQooo«r-»r-*^4f~i»-i^»H^«cNjcMc»iCMrv4t^owcjA(n;»o<o»OAO'0"0 


C.0000900000009000000  ooooaooaooooooooooooooooooooooooooooooo 

0-no*00-00'00«10*00i00<00‘00<0  *0OA0O"0Of0OK>O»0O'0O-0O»0OK>Of0O'''jO*0O'0G«0O'0O*0O>0O'0Oi0 

x  x  r>  .n  x  ^n-rvajo^^ooHr-Mrj'O'OooHHMM-O’Oj-  xifiin  jvONMflia(i'0'ooHHM(M»i<o  xx'.rimxxf'-r-xxtJ'ir 

r».  /VfJ0<rjrvr^nkif\<V<MtNi<M<MC4CN.<\i<Nl<NJ<M'O'0,0(Ot0>Of0^iO»0K^»0>0>0-OpOr0»OxjH^»0x>P0««^*0'0«Ot0»0r0*0iO»n»0f0»Of0'0'Op0 
ooooocoooooooooooooooooooooooooooooooooooooooooooooooooooooo 


'  I  ; 

j  . 

—  ^.^^^^^Hrtf-^^MH^^MOOOOOOOOOOOOOOOOOOQOOQaOOOOOOOOOOaOOOOaOOOO 


i  ;  :  ;  I  ,  ! 

1  1  ;  i  I  III 

\  :  i  *  !  ! 

GOOOOOOOOOOO-*i-*»-*^-»—  -»—«>■*.-<  HH^NK?J'H*nrCMOOlC?HHHHHr'  tfi  &  J".  <?  if>  fi 

OOOOOOOOOOOOOOOOOOOOOOOOOOUO^^^X^^OOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOO'OO 

. . . j....J....J. 

COOOOOOOOOOOOOOOOOOCOOOOOOOaOOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

|  ;  j  s  *  i  •  !  | 

oooooooo©ooo*^*-n^^^«-*.^^^.^.-'*«-*p»r,-tj'C,'»-»^ioc\oo®33t-i*-*^^,*-«**4~n^~*^«-«^.r>ir>t.oi‘>>n!/^:r>inj'5crx>.n 
ooooooooooooooooooooaooooooo«->«^^x^^oooooooooooooooooooooooooo 

GOoOOOOOOOOOOOOOOOOOOOOOOOOOOOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

,  :  !  i  ■  !  i 

3-n<io#/i'flN«ifOHNio?in>aN®a'OHwm(finvflNB!ro-ftiio»irv£h®ij'o-n(MfOfifi*flNoej'OHN»ifin'jJMtfl'cj 
o  ^*-*^^-4<^<--^^^<Mrviro^j<Mr»j<sifMf\iCw»Oio>ofO*o^)w,>^)K3«oxxxx  x  x  x  x  x  xiruOir>iT>x>^irx)>ri>r>x 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOaOOOOOOOOOOOOOOOO 

,9*',5O"’'>a«0O"0O*0Oi0a*0O«QO'r>O»0O-'‘>Op0O*0O,0OV)O"0O»0Or0O*0O>0O*0O»0O»0 


OOOOOOQOOOOO 

•oo*ookjo»oo»oo»^o 


ft  <M  <Si  CJ  ft 


oo«Hpjwic>otfiriin«fl 


300000000000000000000000000000000000000000000.0000000000000000 


o 

X 


r 


.*1 


4 

% 

2 

} 

4 

I 


hydrograph  at  sta 


.•'j  *o  v?  .O  o  r»  in 
^  rO  -O  u~>  (M  < 


-••04>a^r4)-*i-tn 

-*•  cs  o  r\d  »-•  «-» 

—  cs. 


oooooi-;«nooccosi^-r3N 

CM  -O  *-< 


cj  H  (\  (SJ  ^  <  (\j  H 
<M  <T  — < 


x  r  • 

X  ^4  -«  H 


u»  •  •  r*  r>  •  • 
Z  o  «  y  <1  H  ^ 
D  M  »1  •  •0**0 

-J  45  ^  T  «£  -•  CM 


cs  j  o  o  a  o  a  . 


a.  <r  o  J".  o 


O  4T 


CM 


<*.  C\i  S  N 

—  J'-  CM  — 


—  cc  in  *- 


o  a  o  o 


a  C3  N 

^CJCSJ^ITMO^h^ 

in 


cc  •  •  P»  CM  •  • 

O  <*J  O'  ^  H  ^ 

o-o  •  ■  cr  o 

X  J  h  ry 


»  "*  N  X  C4  ®  rf! 
£  ®  «-• 


CM 


CM 


cr  •  •  a  o  •  • 

3  O'  *n  v£  cc  h-  ao 

3  CC  •  •  f- 

X  <r  nC  CM 

I  « 


-o  o  r-  x  :r  7*  cm  cc,  x  o, 
•o  o  c.  ~  -• 


^0000004- 

— *  -*»'4ncc»r>focM«-*< 

a-  »n  ~ 


ooooooocM^.vro*o*sn^<M 

-•vONO/i^cjhh 
!T  CM 


UJ  •  •  «£  CM  •  • 

I  ftl  3  N 

3  CM  N  •  •  O'  O' 

J  j)  cm  a  yj  ^ 

O  O'  M  lO 
>  CM 


0£  •  •  yO  4)  •  • 

3  N  CM  rt  ^  cc  o 

O  «/l  •  •  O  O' 

r  o  *o  m  ♦ 

i  -*  4) 

cm  eg 


QC.  •  •  O'  •  • 

3  in  \n  in  *  «  ♦ 

o  oo  •  •  45  m 

X  *-«  o*  O  *0  4- 

1  <r 


z 

<t  . 

-i 

a. 


CM 


CM 


-  h  rj  i?  ^  r 

CM  ^  w+  «0  w+ 

CM 


p«  4.  XO  J3  O  <0  O  >C 

-  »  (M  -O  fy  - 
CM  — 


«  ^  ^  «r  <m  ^ 

CM  ~-i 


»  ^  ^  MM  iT  O  J 

»-  X  i)  #  CM  «  <m 


Oc*.  X  CC  -o  03  *0 

O  »-•  •  •  O  *o 

X  <M  CM  M  H 


<  r*»  co 

UJ 

a  cm 


'■A  </}  </i  ac  »>-  x. 

u.  i:  y  r  it 

o  o  r  i  o 

<J.  u  o 

z  < 

—  l/> 

35 
O 
X 


O  O  O  O  O  O 


J  ♦  H  S  3  >  c  (M 
-C'flCl'CtNHH 

in,  cm 


«  i  »  in  n  »  « 

3  "O  »0  X  ^  N 

O  ifl  H  •  »  CM  N- 

x  sr  in  cc  cm  cm 


o 

ae 


X.  O  O  O.  O  I 


|OrtK|iO(Mi(N®ff'  CM, 

in  cm 


1/5  Cl  H  I  H  | 

u.  *  uzu. 


MUZ 

u 


O  O  O  O  O 


CM  •O  O'  ®  »  CM  ^  ■ 
■*■  CM 


■3 
O  O 


3 

O 

r 


o  o  o  o  o  o  o 


K^iflK^OO, 
CM  n  »n  O'  o  K>  CM  . 
■O  -O 


•  ooooQQsoo'oir-orjx»J* 

^■/inCMO'4<r<MH 

in  r**  cm 


»OOOOOinoC00'0,'43^0'O 

<r*o.n«-o.e*-<MCM 

T  X  CM1 


■OOOOOOCMXCMOC'MJ^O 

<r  -r  s>  i o  o  4>  -r  *o  cm 

o  O'  CM  ^ 


OOOO.tBTO^Ncm  30(M«* 

•Oin-r^ar-^-focM 

CNJ  O  lO  H 


iO3CD2ii0P*'<£Mj1q»ic\| 

CMO^X^S^^cm 

H  ii  (O  *• 


oooooin*-C'o,co<Min»o 

•*  «-•  ■r  ^ 


O  O  O  ■<V  41  tTCrt  ^ 

^ao<M‘©fOaoinm<M 


o  »n  f-  1  cm  4-  >o  n  ic 
OCMCMiTXn-OCM 
i:  o  in  w 


'O-ost  rtwojaJ  J>  43 
inNO'N«in,ocM 
co  4V  — 


i  o  o  o 

n  o  r-  o*  o*  a  ♦  cm 

h*  45  «-• 


*1 


ViiiV1-  Mvjif ,a-j».  ,v '.  .■  •]  f‘i  -. 


0 


ami  ******  » t 


Uf  JltAGi. 


T 

1  5 

! 

f  i  I  ' 

I  *  '  ' 


«0£^i-a£>aD'-xr«^^'iJvfl'£ 


rtr4r^H^^f\iC'N(ONil4-(OCV 

O  C  X 


O  O  O  O  O  O  I 


c:  ►-*  -j  uj  -r  cs*  •-* 


r^r^r*-f-r—  r-r»;C3'xr-r-r'-^r«’ 


OQOOOOHlBtM-'fit'ON^ 

f«f%r»N^Nf*»r»(rcor»^fi»h-N 
^^■■T^-T'f^TT-T'T'r^r  f  -T 
^  ^  >0  ^  X 


i  O  O  3  O  X  S'  X  .ft 
x  ^  r» 
<M 


ooooort^x)^ 
X)  *■>  50 
<\ 


X  -r  ***  j1}  -r  ^  rv 

XXXXXNXXXXX 


.—4  «— 4  *— 4  4—4  4“<  •— 4  «— 4  JOJJIXX'T'OCNJ 

X  vfl  XXXXX'J^>XXXXX 


X)  T  *0  CM 

XXXXXXXXCO^XXXXX 


XXXXXXJXXNXXXXX 


r^e-  x  «■  *o  rg 

vC  xxxxxxx^o^xxxxx 


XX  XX  XXX  xxx^xxxx 


XXXXXXXXP-OOc-XXXX 


♦  <n  ^  in  >o  io 

XXXXXXXXr**®r*XXXX 


oocaooo^X'OtNJX'^'OC'j*-' 
T 


r-r-r-h-n-r-r-r- 

xxxxxxxx 


x  c-*  c-  p»  r-  r- 

•T  ^  ^  <f  4-  » 

X  X  X  X  X  X 


oacDooo^*-4'^r*oX'J’’OfM— * 
r^r~-f^p~>-r^r-r'T'Xr^p--r^p~r- 
n0  X  X  X  X  X  X  X  x  X  X  X  X  X  X 


0000000|*)'0<T  X  -T  fO  Cm  r-« 

n-^r-N/'-^r-n-O'  xr^r-f^r-n- 
<r^r-r-T'X^-'4-<r^r-4-  =r  -r  -r  -t 
xxxxxxxxxxxxxxx 


►-OOOoOOO*OCS»X»(,^X»,0(M^ 

. . . 

rx.r^r~p'P~>r^p*>r»0'cc^-p^rs“f~-r^ 

xxxxxxxxxxxx  XXX 


oooooooc,  oX30iT>*o«M^ 
^r*i*«^.f«ifs.f»r«(r  a)  n  r*  ^  n  n 
xxxxxxxxxxxxxxx 


OOOoOOO<\iN^*Min'OCJ<'< 
x  c-  r*-  r»  r-  c- 
X  X  X  X  x  X  X  X  XXX  X  XXX 


oooooooAi-ytT'S ^  iT  #  N  <v 
r»p-.r*-r**r-p»-r».r»xco^r»r,~r»h* 
xxxxxxxxxxoxxxx 


ooooooo*-fvoo'in-»,oaf\i 

f^-cOtT  r*»  r**  r-  r— 

<r-+<r<r*-<rfT4r-r<r<T  *  &  * 

\Q  ^  4^  ^  ®  ^  X  X  x  X  X  X  X  X 


U-  •  •  fO  •—  •  • 

>:  C  •*■  r>-  CM  cm  -a* 

3  O'  Cm  •  «  OJ 

_J  rO  *-1  «•  CJ  r-.  CNi 

O  •*■  <\i 


cr  •  •  k>  o  •  • 

3  ^  r-  oj  <\j  *■ 

o  *o  •  •  cc  CN. 

x  *•  o  -*  <v 

I  OJ 


QC  •  •  f—  X  •  • 

d  in  <\i  *o  t  ec  r* 

c  X  •  •  X  o 

X  TO  HW 


<r  •  •  in  cr  •  * 

3  ®  >0  J*.  ®  S  h 

O  T-  •  »  0s  fy 

X  *-•  CNJ  ■3'  «-• 


^  •  • 

<  r\j 

UJ  -4- 

a.  'm 


l/ll/!  l/)f  H  X 

u.  r  u  £  ii. 


2 

4 

-J 

0. 


o 

a 

3 


O 

o 


Q 

>- 

X 


a 

o 


o 

o 


ooooao  t  ui  i  •#■ 
rO  ♦  O' 


OOOOOO-^CMX  X 

cm  in  o 


oooooo<vr*-®r* 


rDOOCD^-40— «X 

r*  o  «r 

<N 


OOOOOOOC'^lO 

X  X 


I  3 
<_>  o 


3 

O 

X 


oooooaaN'Cff' 

<r  cr 


®  O  X  *"•  -j_  T  'I  CN, 
'  X  O  <T  21  **.  CM  •“*  -- 


OOaOOOr^COP^-P—  C7*  43(0  «  «t 

r>»NNp»r«»r^f*JO(rcONr»rvr»hi 

<r  <r 

i3X^XvO£v£>CO^^vi)^Jlj 


s  «r  23  CM  Q  co  21  CO  -*1 

•  (V  t  X  X  <1  rj  «  -< 


QOooaorga*)aci)'T'r^»1/><r>o 
r—  r'-r'-r'-f^r-r^-cca-'ccp-r^r'-r— r— 

X'XXXXXXXXIXXXXXnO 


.  >  j  o  -r  o  j^-o 
233'J3X-T^i'->«-< 


t p  .  Q  ' Cl  i  A  > J".  v A  .Q  (JN  CO  ^  vO  X  vfl  •  Ct 


Nr-SNr^N^2)0\xr»p-^r-K 
X  X  X  X  X  £  X  X  X  X  X  X  X  X  x 


uo  •  •  0s  ^  •  • 

?:  /)  «  i\  io  j?  ^ 

—  in  ^  •  •  a*  x> 

j  n  cnj  o  h  n  t 

O  O'  .-•  X 


;«r-0‘'O^r-Q^ 

XJ-lO'X.3-C\J<\j-* 

n  -• 


?j  n  o'  Xi  •)  i  a  -r 
x  o  **  r*.  .y  cm  cm  «■* 
x»  cm 


xxxxxxx^ff'acr-xxxx 


XXXXXXXXC'»f-XXXX 


!'jr*^^)TiOfg-  (/>  X  O  X  X  X  OO  C  T  CO  N  X  X  X  X 
S'-  CM 


o-*>jX.lrT»i.Hfyil  ~*  *+  ..*  rM  r*  0-T(Tvncrr-X-r 

rj-fjiO'TioPjH  xxxxxxox<T'ec^-xxxx 

•X)  CM 


oooooo***C'?'«-«or->,n^K> 

XXXXXXXXXXXO  C  X  X 


oc3oooa^h-crnuor-u'>'a-«o 

x^-r-r-p- 

XXXXXXXXXXXXXXX 


^ooooooo»n<T'»o«-*r»X'^«o 

</>••••••••••••••• 

cj*  co  r-  r-  r-  «» 

■T<r-t^r^--T<T^^r-T-T-T-T-T-T 
nO  X  X  XI  X  X  X)  sfi  X  sO  *P-  >p  XI  XI  *fi 


oooc3ooa<r(T-  ■»-  cm  ®  X  ♦•O 
fwp»^p»r^r-r^r>-<rcr‘XP«-r«-^p^ 
I  X)  X  X  X  X  X  X  X  X  X  O  >X  s0  X 


a:  •  •  cr  O'  •  • 

Z>  O  CM  CM  CM  in  r- 

O  .3  •  •  O'  X 

x  o  _•  »o 

I  ^  X 


ac  ••  <r  x  •  • 

D  />  m  in  CM  X  CM 

ox  •  •  x  in 

X  — «  CT  CM  *0  sr 


C£  »  •  -T  <t  •  • 

3  ^  fO  N  N  C3  (M 

O  «■  •-«  •  ♦  M  N 

X  -T  in  21  CM  CM 


3'^3'tX5(V/)C'fJPjX 

>  XXXXXXXX  '  03  S  N  X  X  X 

•T-  <M  1 


■  ^  a  x)  n-  cj  ^  n  n 

XXXXXXXXff'J'N>XXX 

K>« 


ooooooo^®Ln-ixxin»o 

. . 

*-p».r»~r^^r-r-r>**or'C>  r  r-  r-  r—  p- 
!♦  ♦  #  t  »  xxx-xx-x-rx-xx 
X  'X  X  X  X  X3  sX  X  X  X  X  X  23  X  v  f) 


1  “  °  ^  °,  °  °.  °  ^  '^  i  ^  *  1  ^  ^ 

co  r*>  r». 

<■  -P  ^  <f  <r  ■T  +  -+-T-T'T-+<T-*  + 
jXXXXXXXX  X  X  X  X  X  X  X 


^  oi  i/i  r  i-  t 

U.  C  kl  C  (1. 

o  or  is 
o  o  o 


a  a  #  ifi  n  o  ^  n  ** 

i-  Pj  i*  ^  /l  "I  N  h 

CM  "!  •-* 


H^HHHHH  ifNHtOo  (DXiT 
XX  X  XXXXXXO'f-r-XXX 


ooooooo-icMOinxxin#' 

N  ^  p«-  I"*--  ^  p»  ^  ^  ^  ^  CC  ^  ^ 

XX  XXX  xxxxxxxxxx 


STATION  UPOAM,  PLAN  1,  RATIO 


PEAK  FLOW  ANO  STORAGE  <£NO  OF  PERIOD)  SUMMARY  FOHMULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  ICUUlC  METERS  PER  SECOND! 

AREA  IN  SQUARE  MILES  (SOUARE  KILOMETERS) 


SUMMARY  OF  OAM  SAFETY  ANALYSIS 
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STRUCTURAL  STABILITY  ANALYSIS 


Analysis  was  based  on  approximate  cross  section,  shown 
on  following  page,  developed  from  measurements  made  at  the  time  of 
inspection.  A  normal  analysis  was  performed,  including  an  overturning 
analysis,  since  the  dam  has  a  composite  cross  section  consisting  of 
both  concrete  and  laid-up  stone.  Due  to  unknown  foundation  conditions, 
full  uplift  was  assumed  at  the  upstream  toe,  decreasing  to  the  tail- 
water  pressure  at  the  downstream  toe. 


ANALYSIS  CONDITIONS 

1.  Normal  condition;  water  surface  at  spillway  crest. 

2.  Same  as  #1  plus  ice  load  of  5,000  pounds  per  linear 
foot. 

3.  yw  Flow  -  water  surface  0.54  feet  above  crest  of 
dam. 

4.  PMF  Flow  -  water  surface  1.1  feet  above  crest  of 
dam. 

5.  Normal  conditions  with  seismic  coefficient  of  0.1. 


STABILITY  ANALYSIS  PROGRAM  -  WORK  SHEET 
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INPUT  ENTRY 

Unit  Weight  of  Dam  (K/ft3) 

Area  of  Segment  No.  1  (ft^) 

Distance  from  Center  of  Gravity 
of  Segment  No.  1  to  Downstream 
Toe  (ft) 

Area  of  Segment  No.  2  (ft*) 

Distance  from  Center  of  Gravity 
of  Segment  No.  2  to  Downstream 
Toe  (ft) 

Area  of  Segment  No.  3  (ft*) 

Distance  from  Center  of  Gravity 
of  Segment  No.  3  to  Downstream 
Toe  (ft) 

Base  Width  of  Oam  (Total)  (ft) 

Height  of  Dam  (ft) 

Ice  Loading  (K/L  ft.) 

Coefficient  of  Sliding 

Unit  Weight  of  Soil  (K/ft3) 

(deduct  18) 

Active  Soil  Coefficient  -  Ka 

Passive  Soil  Coefficient  -  Kp 

Height  of  Water  over 
Top  of  Dam  or  Spillway  (ft) 

Height  of  Soil  for  Active  Pressure  (ft) 

Height  of  Soil  for  Passive  Pressure  (ft) 

—  Height  of  Water  in  Tallrace  Channel  (ft) 

Weight  of  Water  (K/ft3) 

Area  of  Segment  No.  4  (ft*) 

Distance  from  Center  of  Gravity  of 
Segment  No.  4  to  Downstream  Toe  (ft) 

Height  of  Ice  Load  or  Active  Water  (ft) 
(does  not  Include  14) 

Seismic  Coefficient  (g) 

RESULTS  OF  ANALYSIS 
Factor  of  Safety  vs.  Overturning 
Distance  Froifr  Toe  to  Resultant 
Factor  of  Safety  vs.  Sliding 


ANALYSIS  CONDITION 
2  _ 3  4 
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